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SUMMARY 
 How novel traits can arise, spread and persist is a captivating question in evolutionary 
biology. Here, we embrace a broad and inclusive definition that spans all levels of biological 
organization, viewing novelties as traits that are new in composition or context of expression 
relative to previously existing traits. The main objective of my thesis was to investigate the 
eco-evolutionary processes leading to the spread and diversification of novel traits (namely 
color polymorphism and the rare mating system of egg trading) in the Caribbean hamlet fish 
(Hypoplectrus spp), one of the few adaptive radiations documented in the marine realm.  
 The diversity in color within this genus is remarkable: at least 17 species have been 
described so far, each characterized by differently striking coloration and pattern, but 
otherwise eco-morphologically largely identical. Color pattern also varies within hamlet 
species, which adds an interesting level of intraspecific diversity to the already existing inter-
species color polymorphism. Given these interesting patterns of intraspecific and interspecific 
diversity, I first focused on investigating the genomic basis of local adaptation (within 
species) and compared it to the genomic basis of speciation (between species) using RAD 
sequencing. Interestingly, I found very similar architectures, characterized by few islands of 
differentiation against a background sea level of very low levels of differentiation.  
 I then turned to focus on the ecological and behavioral significance of color pattern at 
the phenotype level. At least seven hamlet species have been hypothesized to be aggressive 
mimics of other reef fish species. The aggressive mimicry hypothesis postulates that by 
resembling other non-predatory reef fishes (similarly-sized and more abundant), the predatory 
hamlets gain an advantage in the approach and attack of their prey. I conducted detailed 
behavioral observations of the butter hamlet (H. unicolor), a putative mimic of the foureye 
butterflyfish (Chaetodon capistratus), to quantify variation in aggressive mimicry and mate 
choice behavior at the individual level. I found that individuals differ consistently in how 
much they engage in aggressive mimicry behavior, forming two discrete behavioral types, or 
   
 
alternative behavioral phenotypes, that also differ consistently with respect to foraging, 
territoriality, and mate choice behavior. Pairing observations of these individuals revealed that 
mating tends to be assortative with respect to behavioral type, suggesting that aggressive 
mimicry behavior may play an important role in mate choice. 
 Finally, I focused on the evolution of the rare mating system that the hamlets engage 
in, known as egg trading. Hamlets are simultaneous hermaphrodites, producing male and 
female gametes at the same time. They spawn in pairs, where partners take turns offering their 
eggs for fertilization in exchange for the opportunity to fertilize their partner’s eggs. I focused 
on modeling the evolutionary dynamics that lead to the invasion and stability of egg trading 
when other mating strategies already exist in a given population of simultaneous 
hermaphrodites. The model was calibrated with parameters derived from new and long-term 
field observations of the pairing dynamics of the butter hamlet. The model predicted that 
under a combination of intermediate encounter rates and high opportunity costs of eggs, egg 
trading can be the only evolutionary stable outcome to evolve. Although the empirical data 
provided a realistic sense of egg production and egg senescence rate in a species where egg-
trading has successfully evolved and is currently maintained, it also highlighted the need to 
clearly distinguish the forces leading to the initial establishment of egg trading and the forces 
underlying its maintenance. 	  
